What is claimed is: 

1 . A metliod of extracting feature vectors for face recognition and retrieval, 
the method comprising the steps of: 

(a) generating an entire Fourier feature vector for an entire face area of a 
normalized face image using first and second normalized vectors, and generating a 
central Fourier feature vector for a central face area of the normalized face image 
using third and fourth normalized vectors; and 

(b) generating an entire intensity feature vector for the entire face area and a 
local intensity feature vector for a predetermined number of face component-wise 
areas, generating an entire composite feature vector by coupling the first and second 
normalized vectors and the entire intensity feature, and generating a central 
composite feature vector by coupling the third and fourth normalized vectors and the 
local intensity feature vectors. 

2. The method of claim 1 , wherein the step (a) comprises: 

(a1 ) obtaining a Fourier spectrum and Fourier amplitude for the entire face 
area by performing Fourier transformation on the entire face area, and defining first 
and second feature vectors using the Fourier spectrum and Fourier amplitude 
obtained for the entire face area; 

(a2) obtaining a Fourier spectrum and Fourier amplitude for the central face 
area by performing Fourier transformation on the central face area, and defining third 
and fourth feature vectors using the Fourier spectrum and Fourier amplitude 
obtained for the central face area; 

(a3) generating the first and second normalized vectors by projecting the first 
and second feature vectors onto a first PCLDA sub-space and normalizing resulting- 
feature vectors, and generating the entire Fourier feature vector by coupling the first 
and second normalized vectors into a single coupled vector and projecting the single 
coupled vector onto a first linear discriminant space; and 

(a4) generating the third and fourth normalized vectors by projecting the third 
and fourth feature vectors onto a second PCLDA sub-space and normalizing 
resulting feature vectors, and generating the central Fourier feature vector by 
coupling the third and fourth normalized vectors into a single coupled vector and 
projecting the single coupled vector onto a second linear discriminant space. 
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3. The method of claim 2, wherein in the step (a1 ), the Fourier spectrum 
is obtained from the entire face area, and the Fourier amplitude is obtained from a 
first block-divided face area. 

4. The method of claim 3. wherein the first block-divided face area 
comprises an entire area, which is obtained by clipping the entire face area into a 
predetermined-sized image, a four-block area, which is obtained by dividing the 
entire area into four blocks, and a sixteen-block area, which is obtained by dividing 
the entire area into sixteen blocks. 

5. The method of claim 2, wherein in the step (a2), the Fourier spectrum 
is obtained from the central face area, and the Fourier amplitude is obtained from a 
second block-divided area. 

6. The method of claim 5, wherein the second block-divided face area 
comprises a central area, which corresponds to the central face area, a four-block 
area, which is obtained by dividing the central area into four blocks, and a 
sixteen-block area, which is obtained by dividing the central area into sixteen blocks. 

7. The method of claim 1 , wherein the step (b) comprises: 

(b1) generating the first and second normalized vectors for the entire face 
area of the normalized face image, and generating the third and fourth normalized 
vectors for the central face area of the normalized face image; 

(b2) generating an entire intensity feature vector for the entire face area and a 
locarintensity feature vector for a predetermined number of face component-wise 
areas; - 

(b3) generating an entire composite feature vector by coupling the first and 
second normalized vectors and the entire intensity feature vector into a single 
coupled vector and projecting the coupled vector onto a third linear discriminant 
space; and 

(b4) generating a central composite feature vector by coupling the third and 
fourth normalized vectors and the local intensity feature vector into a single coupled 
vector and projecting the coupled vector onto a fourth linear discriminant space. 
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8. The method of claim 7. wherein the step (b2) comprises: 

(b21) converting the normalized face image into a frontal face image by 
performing pose estimation and compensation on the normalized face image; 

(b22) defining a fifth feature vector by performing raster scanning on the entire 
-5 face area of a resulting pose-compensated face image; 

(b23) defining a sixth feature vector by performing raster scanning on a 
plurality of face component-wise areas of the pose-compensated face image; 

(b24) generating the entire intensity feature vector by projecting the fifth 
feature vector onto a third PCLDA sub-space and normalizing a resulting feature 
10 vector into a fifth unit vector; and 

(b25) generating the local intensity feature vector by projecting the sixth 
feature vector onto a fourth PCLDA sub-space and normalizing a resulting feature 
vector into a sixth unit vector. 

15 9. The method of claim 8, wherein in the step (b21 ), a pose of the 

normalized face image is estimated using a PCA-DFFS method. 

10. The method of claim 7, wherein the step (b3) comprises: 

(b31) coupling the first and second normalized vectors, generated in (b1), with 
20 the entire intensity feature vector, generated in (b2), into a single coupled vector; 

(b32) projecting the coupled vector onto the third linear discriminant space; 

and 

(b33) quantizing each component of the projected vector and storing a 
resulting vector as the entire composite feature vector. 
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11. The method of claim 7, wherein the step (b4) comprises: , . 

(b41) coupling the third and fourth normalized vectors, generated in (b1), with 
the local intensity feature vector, generated in (b2), into a single coupled vector; 

(b42) projecting the coupled feature vector onto the fourth linear discriminant 
30 space; and 

(b43) quantizing each component of the projected vector and storing a 
resulting vector as the central composite feature vector. 
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12. A method of extracting feature vectors for face recognition and retrieval, 
the method comprising the steps of: 

(a) generating an entire Fourier feature vector for an entire face area of a 
normalized face image and a central Fourier feature vector for a central face area of 

-5 the normalized face Image; 

(b) generating an entire intensity feature vector for the entire face area and a 
local intensity feature vector for a predetermined number of face component-wise 
areas; 

(c) generating an entire composite feature vector by coupling the entire 

10 Fourier feature vector and the entire intensity feature vector into a single coupled 
vector and projecting the coupled vector onto a first linear discriminant space; and 

(d) generating a central composite feature vector by coupling the central 
Fourier feature vector and the local intensity feature vector into a single coupled 
vector and projecting the coupled vector onto a second linear discriminant space. 

15 

13. A computer-readable recording medium on which a program enabling 
the method of claim 1 is recorded. 

14. A computer-readable recording medium on which a program enabling 
20 the method of claim 12 is recorded, 

1 5. An apparatus for extracting feature vectors for face recognition and 
retrieval, the apparatus comprising: 

a first unit which generates an entire Fourier feature vector for an entire face 
25 area of a normalized face image using first and second normalized vectorsr and 

generates a central Fourier feature vector for a central face area of the normalized 

face image using third, and fourth normalized vectors; and 

a second unit which generates an entire intensity feature vector for the entire 

face image and a local intensity feature vector for a predetermined number of face 
30 component-wise areas, generates an entire composite feature vector by coupling the 

first and second normalized vectors and the entire intensity feature vector, and 

generates a central composite feature vector by coupling the third and fourth 

normalized vectors and the local intensity feature vector. 
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1 6. The apparatus of claim 1 5, wherein the first unit comprises: 

a Fourier feature generator which generates first and second normalized 
vectors for the entire face area of the normalized face image and third and fourth, 
normalized vectors for the central face area; 

an entire Fourier feature vector generator which generates an entire Fourier 
feature vector by coupling the first and second normalized vectors into a single 
coupled vector and projecting the coupled vector onto a first linear discriminant 
space; and 

a central Fourier feature vector generator which generates a central Fourier 
feature vector by coupling the third and fourth normalized vectors into a single 
coupled vector and projecting the coupled vector onto a second linear discriminant 
space. 

1 7. The apparatus of claim 1 5, wherein the second unit comprises: 

a Fourier feature generator which generates first and second normalized 
vectors for the entire face area of the normalized face image and third and fourth 
normalized vectors for the central face area of the normalized face image; 

an intensity feature generator which generates an entire intensity feature 
vector for the entire face area and a local intensity feature vector for a predetermined 
number of face component-wise areas; 

an entire composite feature vector generator which generates an entire 
composite feature vector by coupling the first and second normalized vectors with 
the entire intensity feature vector; and 

a central composite feature vector generator which generates a central 
composite feature vector by coupling the third and fourth normalized vectors with-the 
local intensity feature vector, . , _ . 

1 8. The apparatus of claim 1 7, wherein the Fourier feature generator 
comprises: 

an entire Fourier feature vector generator which generates the first and 
second normalized vectors by projecting first and second feature vectors that are 
defined by a Fourier spectrum and Fourier amplitude, obtained by 
Fourier-transforming the entire face area, onto a first PCLDA sub-space and 
normalizing resulting feature vectors; and 
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a central Fourier feature vector generator which generates the third and fourth 
normalized vectors by projecting third and fourth feature vectors that are defined by 
a Fourier spectrum and Fourier amplitude, obtained by Fourier-transforming the 
central face area, onto a second PCLDA sub-space and normalizing resulting feature 
vectors. 

19. The apparatus of claim 18, wherein the Fourier spectrum used in the 
entire Fourier feature vector generator is obtained from the entire face area and the 
Fourier amplitude for the entire face area is obtained from an entire area, which is 
obtained by clipping the entire face area into a predetermined-sized area, a 
four-block area, which is obtained by dividing the entire area into four blocks, and a 
sixteen-block area, which is obtained by dividing the entire area into sixteen blocks. 

20. The apparatus of claim 18, wherein the Fourier spectrum used in the 
central Fourier feature vector generator is obtained from the central face area, and 
the Fourier amplitude for the central face area is obtained from a central area, a 
four-block area, which is obtained by dividing the central area into four blocks, and a 
sixteen-block area, which is obtained by dividing the central area into sixteen blocks. 

21 . The apparatus of claim 1 7, wherein the intensity feature generator 
comprises: 

a pose estimation and compensation unit which estimates a pose of the 
normalized face image and converts the normalized face image into a frontal face 
image based on the result of the estimation; . 

- an entire intensity feature vector generator-which generates the entire - 
intensity feature vector by projecting a fifth feature vector.that is obtained by 
performing raster scanning on the entire face area of the normalized face image onto 
a third PCLDA sub-space and normalizing a resulting feature vector into a fifth unit 
vector; and 

a local intensity feature vector generator which generates the local intensity 
feature vector by projecting a sixth feature vector that is obtained by performing 
raster scanning on a plurality of face component-wise areas of a pose-compensated 
face image onto a fourth PCLDA sub-space and normalizing a resulting feature 
vector into a sixth unit vector. 
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